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Abstract
Objectives. To evaluate the incidence and nature of complica-
tions associated with diagnostic and interventional sialen-
doscopies and to report intervention failures in a
prospective setup.
Study Design. Prospective observational study.
Setting. Academic tertiary care university hospital.
Subjects and Methods. Patients who underwent diagnostic or
interventional sialendoscopy between October 2015 and
December 2016 were prospectively enrolled. Patient data,
operation-related factors, treatment failures, and complica-
tions were recorded into a database and analyzed.
Results. A total of 140 sialendoscopies were attempted or
performed on 118 patients; 67 (48%) were for a parotid
gland and 73 (52%) for a submandibular gland. The sialendo-
scopy was interventional in 81 cases (58%), diagnostic in 56
(40%), and not possible to perform in 3 (2.1%). A total of
21 complications were registered for 21 sialendoscopies
(15%) and 21 patients (18%). The most common complica-
tion was infection, in 9 cases (6.4%). Other observed
complications were salivary duct perforation (4 cases),
prolonged glandular swelling (3 cases), transient lingual
nerve analgesia (2 cases), basket entrapment (2 cases),
and transient weakness in the marginal branch of the
facial nerve (1 case). All complications were related to
interventional procedures or papilla dilatation. Failure to
treat occurred in 21 (15%) sialendoscopies: sialendoscopy
itself was unsuccessful in 3 cases, and an intended inter-
vention failed in 18 cases.
Conclusion. Complications in sialendoscopy are usually related
to interventional procedures. The complications are mainly
minor and temporary but lead to additional follow-up visits, fur-
ther treatments, and sometimes hospitalization. Sialendoscopic
procedures are safe but not free of complications.
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S
ialendoscopy has increased the treatment options of
obstructive and inflammatory salivary gland disorders
and has reduced the need for sialadenectomy, which
is associated with a relatively high rate of complications,1,2
such as injuries to the marginalis mandibulae (1%-8%),
hypoglossal (1%-3%), or lingual (2%-6%) nerves after sub-
mandibulectomy3 and temporal (29%-65%) or permanent
(1%-3%) facial nerve palsy and Frey’s syndrome (3%-30%)
after superficial or near-total parotidectomy.4-8
There is no consensus on how to define and grade com-
plications.9 According to one proposed definition, complica-
tions are events leading to failure of the procedure, a second
surgical procedure, a change in the surgical plan, or a devia-
tion from the planned course of events as a result of the pro-
cedure itself.10,11 According to another proposed definition,
complications are defined as any deviation from the normal
postoperative course, but failure to cure and sequela (an
after-effect of surgery that is inherent to the procedure) are
distinguished from complications.9 Since both definitions
have been used, reported sialendoscopy complication rates
are not directly comparable. The variation is between 1%
and 30% depending on the definition, sample size, and
study population.10-16
Although proven to be efficient and safe, sialendoscopy
is not free of complications.12,17 According to previous
reports, most complications in sialendoscopy seem to be tol-
erable and temporary, such as minor ductal perforation,
short-term lingual nerve paresthesia, postoperative infection,
ductal stricture, ranula formation, or prolonged swelling.11,12
However, some of these complications may necessitate rein-
terventions. Major complications have also been described,
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including avulsion of the main duct and airway obstruc-
tion.10,15 All studies on complications in sialendoscopy have
been retrospective thus far, which is a clear limitation and
may lead to underestimation of the complication rates.
Our aim was to prospectively analyze the incidence and
nature of complications associated with diagnostic and inter-
ventional sialendoscopies. In addition, we analyzed the
causes of treatment failure.
Materials and Methods
Patients who underwent diagnostic or interventional sialen-
doscopy at the Department of Otorhinolaryngology–Head
and Neck Surgery, Helsinki University Hospital, between
October 2015 and December 2016 were prospectively
enrolled. Exclusion criteria were age\16 years, insufficient
Finnish or Swedish language skills, and lack of written
informed consent. During the study period, 169 sialendosco-
pies were performed on 147 patients. Of these, 4 pediatric
patients, 11 patients with insufficient language skills, and 14
patients who failed to prospectively recruit for the study or
had not given written permission were excluded. The study
was approved by the Operative Ethics Committee of
Helsinki University Hospital (89/13/03/02/2011). The
Declaration of Helsinki 2013 guidelines and protocols were
followed. All enrolled patients provided informed consent.
Demographic and clinical data were collected, including
age, sex, comorbidities (Charlson Comorbidity Index),18
American Society of Anesthesiologists physical status clas-
sification, body mass index, smoking status, surgical indica-
tion, operated gland, operation time, performing surgeon,
sialendoscopy findings, type of procedure, type of anesthe-
sia, use of antibiotics and corticosteroids, intra- and post-
operative complications, treatment failures, and further
treatments. A complication was defined as ‘‘any deviation
from the normal intraoperative or postoperative course.’’
When the original purpose of surgery was not achieved, it
was classified as a failure to treat, not a complication.
Postoperative swelling was not considered a complication
but sequela, provided that further interventions were not
required and swelling resolved within 5 days. To grade
complications, we used the Clavien-Dindo classification of
surgical complications, which consists of 7 grades (I, II,
IIIa, IIIb, IVa, IVb, and V). The classification is based on
the type of therapy needed to treat the complication.9,19
Four surgeons with 1 to 5 years of experience performed
all operations. The ductal orifice was dilated, and the ductal
system was explored under intermittent lavage with isotonic
saline solution with 1% lidocaine to dilatate the ductal
system and enhance visualization. All-in-1 endoscopes were
used (1.1 or 1.3 mm; 11573 A and 11575 A, Karl Storz,
Tuttlingen, Germany). Debris and mucus plugs were rinsed
out, and strictures were opened by the endoscope, a salivary
duct probe, or a microdrill. Sialoliths were removed with a
Dormia basket, if permitted by the size and mobility of the
stone. If not, an incision was made atop the stone in the sub-
mandibular duct. In parotid duct stones, an endoscopic-
assisted transfacial approach was used. Laser fragmentation,
intraductal stonebreakers, or balloons were not available.
An intraoperative prophylactic antibiotic (cefuroxime, 1.5 g
intravenously) was recommended when the sialolith
removal was planned through an intraoral incision or
endoscopic-assisted transfacial approach. If the operation
was difficult or prolonged, postoperative antibiotics (cepha-
lexin for 5 to 7 days) were used at consideration of the sur-
geon. Steroid irrigation (1 mL of hydrocortisone, 125 mg/
mL) was used in some patients with chronic inflammation
without a sialolith. The procedure was considered interven-
tional if sialolith removal or stricture dilatation was
attempted or performed.
All patients received instructions to massage the treated
gland to stimulate salivary flow postoperatively. All the
patients received written and oral aftercare instructions,
which included our emergency department contact informa-
tion, description of normal postoperative recovery, and
symptoms and signs of common complications related to
sialendoscopy. The patients were strictly instructed to con-
tact the emergency department of our hospital if they sus-
pected any complication or deviation from normal
postoperative course. Data on complications were recorded
prospectively into a database.
Statistical analyses were performed with NCSS 8 statisti-
cal software (NCSS, LLC, Kaysville, Utah). Descriptive sta-
tistics were used to analyze the demographic and clinical
characteristics. The results are given as means or percen-
tages. Risk factors of complications were evaluated with
Pearson’s chi-square test, Fisher’s exact test (when sample
sizes were small), or equal-variance t test. P values \.05
were considered statistically significant.
Results
During the 15-month study period, 140 sialendoscopies
were attempted or performed on 118 patients (mean age, 47
years; range, 19-86 years; 69% women); 67 (48%) were for
a parotid gland and 73 (52%) for a submandibular gland.
Fifteen (13%) patients underwent a procedure for multiple
glands. Seven (6%) patients underwent a resialendoscopy
during the study period. Sialendoscopy itself was success-
fully performed in 137 of 140 cases (98%). It was interven-
tional in 81 cases (58%), diagnostic in 56 (40%), and not
possible to perform in 3 (2%; Figure 1). The mean opera-
tion time was 32 6 21 minutes, and local anesthesia was
used in 131 (94%) sialendoscopies. The majority (n = 130,
93%) were performed in a fully equipped operation theater
permitting conversion to general anesthesia if needed and
10 (7%) in a polyclinic operating room. A follow-up visit
was scheduled after 72 (51%) procedures.
Sialoliths were verified endoscopically in 54 (39%) sia-
lendoscopies. Sialoliths were successfully removed in 42
cases; in 4 cases, a second procedure was necessary before
the removal was complete and in 8 (15%) cases the sialo-
liths were not possible to remove at all. The sialoliths were
removed or tried to remove with a Dormia basket in 17
(31%) cases, through an intraoral incision in 32 (59%), and
through endoscopic-assisted transfacial approach in 5
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(9%). Most strictures (21 of 27, 78%) were successfully
dilated. Intraoperative prophylactic antibiotics were used
in 43 (31%) sialendoscopies. Five of these patients had an
additional postoperative peroral course of antibiotics for
infection prophylaxis. Intraductal steroid irrigation was
used in 47 (34%) cases of chronic sialadenitis without
sialolithiasis.
A total of 21 complications were registered in 21 sialen-
doscopies (15%) and 21 patients (18%; Figure 1). Nine
(43%) complications were intraoperative and 12 (57%) post-
operative. According to the Clavien-Dindo classification, 11
(52%) complications were grade I and 10 (48%) grade II.
The most common complication was postoperative infec-
tion, in 9 cases (6.4%). Of these, 2 needed hospitalization
and intravenous antibiotic treatment, and 7 were treated
with peroral antibiotics. Most infections (8 of 9, 89%)
occurred in submandibular glands, and all were related to
interventional sialendoscopies. One parotid gland infection
occurred after an unsuccessful attempt to dilate a stricture.
Submandibular gland infections were mostly related to
sialoliths.
Sialolithiasis increased the risk of infection significantly
(P = .012). Retained stones and intraoral stone removal
from the posterior region had a statistically significant asso-
ciation with the development of an infection (P = .004 and
P = .048, respectively). Prophylactic antibiotics in patients
with sialolithiasis had no statistically significant effect on
the incidence of postoperative infections (P = .410). Three
patients with sialolithiasis were referred to the emergency
department because of continuous painful submandibular
swelling 6 to 7 days after the procedure, but no signs of
infection were detected. One of these patients was treated
with a course of peroral steroids.
The second-most common complication was perforation
near the orifice of the duct in 4 cases (2.9%), of which 3 pre-
vented proceeding with the sialendoscopy. Transient lingual
nerve analgesia and paresthesia occurred in 2 cases after hilar
stone removal through an intraoral incision. The other patient
also had an impaired sense of taste, which recovered 1.5
months after the operation. In 2 procedures, the basket
around a stone was entrapped in the parotid gland, and the
operation was converted into an endoscopic-assisted transfa-
cial approach under local anesthesia. One patient had transi-
ent weakness in the marginal branch of the facial nerve after
endoscopic-transfacial sialolith removal. However, this weak-
ness resolved within 5 hours without any treatment and was
probably due to local anesthesia infiltration.
The performed or attempted intervention increased the
risk of complications significantly in submandibular glands
(P = .016). Sialolith removal and stricture dilatation were
independent risk factors for complication in the study popu-
lation (P = .001 and P = .032, respectively). Patients with
complications had a statistically longer mean operation time
compared to patients without complications (56 and 27 min-
utes, respectively; P = .001). Also, patients whose proce-
dures were performed under general anesthesia had more
Performed or aempted 
sialendoscopy, n = 140
Diagnosc 
sialendoscopy or 
aempt, n = 59
Submandibular gland, 
n = 16
Duct perforaon during 
papilla dilataon and 
unsuccessful 
sialendoscopy, n = 2
Parod gland, n = 43
Duct perforaon during 
papilla dilataon and 
unsuccessful 
sialendoscopy, n = 1
Intervenonal 
sialendoscopy, n = 81
Submandibular gland, 
n = 57
Sialolith(s) removal or 
aempt, n = 46
Postoperave infecon, 
n = 7
Prolonged 
postoperave swelling, 
n = 3
Temporary lingual nerve 
paresthesia, n = 2
Stricture dilataon or 
aempt, n = 11
Duct perforaon during 
dilataon of distal 
stricture, n = 1
Postoperave infecon, 
n = 1 
Parod gland, n = 24
Sialolith(s) removal or 
aempt, n = 8
Basket entrapment, 
n = 2
Temporary weakness of 
marginal branch of facial 
nerve, n = 1
Stricture dilataon or 
aempt, n = 16
Postoperave infecon, 
n = 1
Figure 1. A flowchart of complications observed in diagnostic and interventional sialendoscopies.
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often complications (P = .011). Surgeon experience, patient
age, American Society of Anesthesiologists class, Charlson
Comorbidity Index, or tobacco smoking did not correlate
with complication risk. Intraductal steroid administration
was associated with a lower risk of complications (P \
.001), but this is explained by the lower number of interven-
tions performed in this group.
In total, failure to perform a sialendoscopy or intended
intervention occurred in 21 (15%) sialendoscopies: 16
(22%) submandibular and 5 (7.5%) parotid. The most
common causes were an unsuccessful attempt for endo-
scopic sialolith removal and dilatation of a solid stricture.
Figure 2 illustrates the observed failures.
Discussion
To our knowledge, this study is the first to prospectively reg-
ister and report complications in sialendoscopy. All compli-
cations encountered were related to interventional procedures
or papilla dilatation. Longer operation times and general
anesthesia, which imply interventional and more challenging
procedures, increased the risk for complications as well.
Complication rates between 2% and 13% have been
reported for sialendoscopy.11,12,15,20 In some studies, a fail-
ure to perform an intervention has been categorized as a
complication, raising the complication rates to 20% to
30%.10,13 In our opinion, failure to achieve the original goal
of the procedure should be classified as a failure to treat,
not a complication, concurrent with the Clavien-Dindo clas-
sification of surgical complications.9
The most prevalent complications reported in sialendo-
scopy are intraoperative ductal perforations,12,13
postoperative strictures,11,17 and infections20,21 when the
failure to perform an intervention is ruled out. Our results
are similar, with the exception of strictures. Complication
rate in our prospective set-up was 15%, and failure to treat
rate 15%.
In our previous retrospective study, we reported an 8%
complication rate, which is significantly lower than the rate
observed in the current study.21 This, in our opinion, under-
lines the fact that prospective setup underestimates compli-
cation rates. Interestingly, the infection rate in both studies
was approximately the same (7.1% vs 6.4%) despite the
increased use of prophylactic antibiotics in transoral and
endoscopic-assisted transfacial stone removals. We had also
set strict diagnostic criteria for postoperative infections to
separate prolonged swelling from a bacterial infection.
Most infections (78%) were associated with sialoliths:
intraoral stone removal from a posterior region and retained
stone fragments predisposed to infections. Reported post-
operative infection rates vary from none to 11%, and the
predisposing factors have not been examined before.11,13,20
We observed no postoperative infections after diagnostic
sialendoscopies or endoscopic sialolith removal. Thus, in
our opinion, routine antibiotic use is unnecessary in these
procedures. However, further studies regarding the need for
prophylactic antibiotics are required.
Our second-most common complication was ductal per-
foration, which occurred while dilating the papilla in 4
glands (2.9%). A perforation can also occur during an endo-
scopic intervention,22 but we did not have any ductal per-
forations further from the papilla. The reported perforation
rates vary from 0% to 8%.11,12,22,23 Karagozoglu et al
Performed or aempted 
sialendoscopy, n = 140
Diagnosc 
sialendoscopy or 
aempt, n = 59
Submandibular gland, 
n = 16
Unsuccessful 
sialendoscopy due to 
duct perforaon during 
papilla dilataon, n = 2
Parod gland, n = 43
Unsuccessful 
sialendoscopy due to 
duct perforaon during 
papilla dilataon, n = 1
Intervenonal 
sialendoscopy, n = 81
Submandibular gland, 
n = 57
Sialolith(s) removal or 
aempt, n = 46
Unsuccessful endoscopic 
removal due to stone 
adherence, 
intraglandular (n = 7) 
and hilar (n = 3) locaon
Unsuccesful intraoral 
removal due to mulple 
sialolithiasis, n = 1
Stricture dilataon or 
aempt, n = 11
Unsuccessful stricture 
dilataon due to a solid 
stricture or diﬃcult 
locaon, main duct  
(n = 2) and secondary 
branch (n = 1)
Parod gland, n = 24
Sialolith(s) removal or 
aempt, n = 8
Unsuccessful endoscopic 
removal due to stone 
adherence, n = 1
Stricture dilataon or 
aempt, n = 16
Unsuccessful stricture 
dilataon due to a solid 
stricture or diﬃcult 
locaon, main duct 
(n = 2) and secondary 
branch (n = 1)
Figure 2. A flowchart of failures observed in diagnostic and interventional sialendoscopies.
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observed that most ductal perforations occurred in the
Wharton’s duct,13 which might reflect the difficulties in the
identification and dilatation of the papilla because of its
location and loose tissue on the floor of the mouth.24
We classified prolonged or intense postoperative swelling
needing interventions or additional follow-up visits as a
complication. In the literature, there is no clear consensus
on this, and in many studies postoperative swelling is not
registered as a complication. Other complications con-
fronted in our study were basket entrapment around an
embedded stone and transient lingual nerve paresthesia that,
although rare, are both well documented.25-27 We recom-
mend a careful assessment of the size and mobility of the
stone and a priori plan for the potential conversion from a
Dormia basket stone removal to an open procedure.
In endoscopic-assisted transfacial stone removal, compli-
cation rates are between 0% and 25%, including salivary
fistula, sialocele, duct perforation, and stricture.28-32 We
observed 1 case of self-limiting facial nerve paresthesia. No
longer-lasting complications were observed, but the number
of these procedures is limited in our study.
The complications of sialendoscopy are generally well
tolerated and temporary,11,22 and our study supports this
finding. We registered 2 complications that required hospi-
talization. Both patients had a postoperative infection of the
submandibular region. Few potentially serious complica-
tions have been reported in the literature, such as airway
obstruction after extravasation of the irrigation fluid into the
floor of the mouth,15 pharyngeal swelling,33 and ductal
avulsion.10 These complications are rare and were not
encountered in our study.
The failure rates of diagnostic sialendoscopies range
from 0% to 25%. Failure is especially encountered among
patients with Sjo¨gren’s syndrome.13,34,35 In a multicenter
study of 1342 sialendoscopies, the failure to perform a sia-
lendoscopy was 2.4%, mainly due to complete ductal steno-
sis,12 similar to our findings (2.1%). Interestingly, the
experience of the surgeon was not associated with the fail-
ure rate or complications in our study. This might be related
to the fact that all our surgeons had at least 1 year of prior
experience.
The present study has some limitations. Our study popu-
lation was relatively small. Therefore, we did not encounter
some well-known but uncommon complications. In addition,
we were not able to perform any multivariate logistic
regression analyses on the risk factors for complications,
due to the small number of events.
Patients with uneventful and regular sialendoscopy were
not scheduled for a routine follow-up visit, which is the cur-
rent practice in our clinic. Complications appearing after
discharge were registered based on the patients’ contact to
the department. However, when we screened all the medical
records for quality assurance purposes, we found that all
complications were caught according to patients’ self-
imposed contacts, and none were elicited during a routine
follow-up visit.
Our study may also underestimate some complications that
do not necessary cause any acute symptoms, such as partial
postoperative strictures. Furthermore, most operations were
performed under local anesthesia, and it is possible that proce-
dures performed under general anesthesia have a different
complication profile.
Conclusion
Sialendoscopy seems to be a safe treatment option for
obstructive and inflammatory major salivary gland disor-
ders. The complications are usually minor and sometimes
self-limiting, but they may necessitate a change in surgical
plan, multiple patient contacts, further treatments, or hospi-
talization. Most complications are related to interventional
sialendoscopy and are rare in diagnostic sialendoscopy,
where papilla dilatation seems to be the riskiest step.
Infection was the most common complication observed in
this study. Further studies concerning the need for prophy-
lactic antibiotics are required.
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